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Table 1 




Key indicators: single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.004 A; 


Hydrogen-bond geometry (A, °). 




R factor = 0.062; wR factor = 0.221; data-to-parameter ratio = 12.7. 


D-H-A D-H 


II -A i> -A D-H- ■ A 




N3-H3Af---Nl 0.92 


1.85 2.715 (8) 157 



In the title molecular salt, C24H 24 Ns + -C 6 H 2 N 3 0 7 ~, the 
dihedral angle between the benzimidazole rings of the cation 
is 5.041 (2)°. In the anion, the three nitro groups make 
dihedral angles of 2.468 (3), 12.795 (3) and 24.958 (4)° with 
respect to the central ring. In the crystal, weak aromatic it-it 
stacking [centroid-centroid distance = 3.599 (15) A] consoli- 
dates the packing. In addition, an intramolecular N— H- ■ -N 
hydrogen bond is observed. 

Related literature 

For background to proton-transfer compounds, see: Aghabo- 
zorg et al. (2008) and to benzimidazoles, see: Ram et al. (1992). 
For the biological activivity of benzimidazoles, see: Baraldi et 
al. (2004); Goker et al. (2002); Jayasekera et al. (2005); Star- 
cevic et al. (2007). 



H 3 C 



,CH, 



N0 2 



NO, 



Experimental 

Crystal data 

Q 4 H 24 N 5 ^C 6 H 2 N 3 0 7 - 
M, = 610.59 
Triclinic, PI 
a = 9.4233 (5) A 
b = 12.3523 (7) A 
c = 12.5772 (7) A 



a = 92.007 (1)° 
P = 98.497 (1)° 
y = 103.685 (1)° 
V = 1403.07 (13) A 3 
Z = 2 

Mo Ka radiation 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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l-Methyl-2-({[(l-methyl-l//-benzimidazol-2-yl)methyl](phenyl)amino}methyl)l//-benzimidazol-3- 
ium picrate 

B. Liu, F. Kou, F. Jia, J. Yuan and H. Wu 



Bis-benzimidazoles are known to be strong chelating agents coordinating through both the C=N nitrogen atoms. In addition, 
bis-benzimidazoles have a polymer-forming characteristic as a typical multidentate ligand. Benzimidazole compounds are 
environmentally friendly compounds with two high active nitrogen atoms in 1, 3-sites (Ram et al, 1992). Benzimidazoles 
and their azino-fused cyclic derivatives have a wide range of well known biological activities such as anticancer (Baraldi et 
al, 2004), antimicrobial (Jayasekera et al., 2005), antifungal (Goker et al, 2002), antiviral (Starcevic et al, 2007). 

In this paper, the asymmetric unit of the title proton transfer compound consists of a bis(A r -methylbenzimidazol-2- 
ylmethyl)aniline(MEBBA) cation interacting with a picrate anion. The proton of the picric acid is transfered to the N3 ni- 
trogen atoms of the MEBBA(Fig. 1). The dihedral angle between the planes defined by N2 — C7 — Nl and N3 — C10 — N4 
is 5.041 (2)°, which indicates that the two benzimidazole rings are almost coplanar. 

The crystal structure is mainly stabilized by weak ji-ji interactions involving the benzimidazol rings with centroid- 

centroid distances, Cgl — Cg3 l and Cg2 ■■■Cg4 1 of 3.5999 (15) and 4.0 17 (18) Arepectively [symmetry code: (i) l-x,l-y,l-z. 
Cgl centroidofthe (N1,C1,C6,N2,C7) ring; Cgl centroidof the (N3,C10,N4.C11,C16) ring; Cgi centroid of the (C11-C16) 
ring; Cg4 centroid of the (C1-C6) ring ]. In addition an N3-H3N - N1 intramolecular hydrogen bond is observed. 



All H atoms were geometrically positioned and refined using a riding-model approximation with C — H distances from 0.93 



to 0.97 A and N— H = 0.92 A, and with C/ iso (H) = 1.2 t/ eq (C) or £/ iso (H) = 1.5 C/ e q(C m ethyl) or £/ iso (H) = 1.1 £/ eq (N). 



Comment 



Refinement 



Figures 




Fig. 1. The molecular structure of the title compound.Displacement ellipsoids are drawn at the 
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Fig. 2. A view of the crystal packing of the title compound. Intermolecular hydrogen bonds 
are shown as dashed lines. 



1 -Methyl-2-({[(1 -methyl-1 H-benzimidazol-2- yl)methyl](phenyl)amino}methyl)1H-benzimidazol-3-ium picrate 



Crystal data 

C 3 oH 2 6N 8 0 7 
M r = 610.59 
Triclinic, PT 
a = 9.4233 (5) A 
b= 12.3523 (7) A 
c= 12.5772 (7) A 
a = 92.007 (1)° 
(3 = 98.497 (1)° 
y= 103.685 (1)° 

K= 1403.07 (13) A 3 



Z = 2 

P(000) = 636 

D x = 1.445 MgnT 3 

Mo i&x radiation, X. = 0.71073 A 

Cell parameters from 5217 reflections 

6 = 3.0-25.5° 

(j. = 0. 1 1 mm 1 

7=293 K 

Block, yellow 

0.31 x 0.30 x 0.29 mm 



Data collection 

Bruker SMART APEX 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 



52 1 7 independent reflections 

3567 reflections with / > 2a(7) 
R; nt = 0.025 



Absorption correction: multi-scan 
(SADABS; Sheldrick, 2001) 
r min = 0.968, J max = 0.970 
1 1 689 measured reflections 



h = -U^>U 

jfc = -14-»14 
/=-15-»13 



Refinement 
Refinement on F 
Least-squares matrix: full 

R[F 2 > 2CJCF 2 )] = 0.062 

wR(F 2 ) = 0.221 

S= 1.19 

52 1 7 reflections 

411 parameters 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 0 2 ) + (0.1022P) 2 + 0.661 IP] 

where P = (F 0 2 + 2F c 2 )/3 

(A/0) max < 0.001 

Apmax = 0.60 e A~ 3 
Ap min = -0.50eA- 3 
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1 restraint 

Primary atom site location: structure-invariant direct 
methods 



Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

Extinction coefficient: 0.024 (4) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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0.0049(13) 


C30 
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Geometric parameters (A, °) 

01— C25 1.236 (3) C9 — H9A 0.9700 

02— N6 1.196(4) C9— H9B 0.9700 

03— N6 1.198(4) Cll— C16 1.383 (4) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

N3— H3N-N1 0.92 1.85 2.715 (8) 157 
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